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Expressway Incident Analysis Platform

Develop a platform to analyze expressway incident data

ÁValidate RTDAP incident data

ÁConsolidate with other datasets (crash data and 
probe data)

ÁEvaluate the incident impacts

- Regional Level Impacts 

- Event Level Impacts



Incident Data Sources

Expressway 
Incidents Data

Illinois Roadway Crash Report Data 

ωLocation

ωCrash Time

ωHighway Type

ωCrash Type

Regional Transportation Data 
Archive Incident Data (RTDAP)

ωLocation

ωOccurrence/ Cleared time

ωHighway Type



RTDAP Opportunities & Challenges

Opportunities

ÁReal Time

ÁPossibilities

Challenges

ÁBig Data

ÁCapture Capability

ÁQuality of Data

ÁConnection



Flow chart

Data 
Integration

RTDAP Incident Data Illinois Roadway Crash Data 

Spatial ςTemporal 
Validation

Probe Data

Data 
Input

Data 
Validation

Incident Occurrence/Cleared Time

Regional Level Impact Analysis

Crash Type
Highway Type

Segment Speed

Event Level Impact Analysis

Model 
OutputAverage speed

Average duration
Speed reduction
Impact distance

Incident 
Impact
Analysis

ValidationResult
Å Crash type
Å Highway type



Data Input: RTDAP Incident & IDOT Crash

RTDAP Incident Data (Dec, 2014 ςDec, 2015)

HighwayType
Numbers of 

crash
Percentage

Freeway Crash 23819 78.26%
Tollway Crash 6616 21.74%
Total Crash 30435

HighwayType
Numbers of 

Incident
Percentage

FreewayIncidentEvent 1460 41.14%
TollwayIncidentEvent 2089 58.86%
TotalIncidentEvent 3549

TotalIncidentRecord 7434

Illinois Roadway Crash Data (Dec, 2014 ςDec, 2015)



Data Input: RTDAP Incident & IDOT Crash

RTDAP Incident Data (Dec, 2014 ςDec, 2015)

Crash Type
Numbers 
of crash

Percentage

Fatal Crash 64 0.21%

A Crash 453 1.49%

B Crash 2926 9.61%

C Crash 1132 3.72%

Property Damage Crash25860 84.97%

Total 30435

HighwayType
Numbers of 

crash
Percentage

Freeway Crash 23819 78.26%
Tollway Crash 6616 21.74%
Total Crash 30435

HighwayType
Numbers of 

Incident
Percentage

FreewayIncidentEvent 1460 41.14%
TollwayIncidentEvent 2089 58.86%
TotalIncidentEvent 3549

TotalIncidentRecord 7434

Illinois Roadway Crash Data (Dec, 2014 ςDec, 2015)



Data Input: Probe Data

ProbeData

Á TMC Segments speed

Count
tmc 8042
epoch (0:00- 23:55) 288



Data Validation

ÁData source
- RTDAP Incident 
- IDOT Crash

ÁSpatial Validation
- Within 500, 1000, 1500 feet

ÁTemporal Validation
- Within 2 hours

Incident

Crash

01/01/2015 12:00 PM

01/01/2015 12:30 PM

YES

01/01/2015 12:30 PM

01/01/2015 12:00 PM

NO

01/01/2015 12:00PM

01/01/2015 15:00PM

NO



Validation Result

500 1000 1500

Number of 
Crash

Number of 
Validated 
Incident

Percentage of 
Validated 
Incident

Number of 
Validated 
Incident

Percentage of 
Validated 
Incident

Number of 
Validated 
Incident

Percentage of 
Validated 
Incident

Fatal 64 16 25.00% 22 34.38% 25 39.06%
Type_A 453 54 11.92% 79 17.44% 96 21.19%
Fatal & Type A 517 70 13.54% 101 19.54% 121 23.40%

Spatial Validation: 500, 1000, 1500 feet



Validation Result

Number of 
Crash

Numbers of Validated 
Incident

Percentage of Validated 
Incident

Fatal 64 25 39%

Type A 453 96 21%

Fatal Freeway 51 19 37%

Fatal Tollway 13 6 46%

Type A Freeway 363 58 16%

Type A Tollway 90 38 42%

Fatal & Type A 517 121 23%

Total 30436 1973 6%



Data Integration

Integrated Incident Events

ÁLocation

ÁOccurrence/ Clearedtime

ÁType of crash

- Fatal

- Type A

ÁType of Highway

- Freeway

- Tollway

ÁAverage speed of incident segment



Incident Impact Analysis

Regional Level Impact Analysis
ÁAverage duration
ÁAverage speed

Event Level Impact Analysis
ÁSpeed reduction
ÁImpact distance



Regional Level Impact Analysis: Average Duration

!ÖÅÒÁÇÅ$ÕÒÁÔÉÏÎ
В ὅὰὩὥὶὩὨὝὭάὩὕὧὧόὶὶὩὲὧὩὝὭάὩ

ὲ

Count Mean Median Minimum Maximum

Fatal Freeway 19 3:33 3:40 1:47 5:25
Fatal Tollway 6 3:32 3:45 0:38 5:39
Type A Freeway 58 1:16 0:43 0:01 6:24
Type A Tollway 38 1:02 0:48 0:25 4:59

Where

ὅὰὩὥὶὩὨὝὭάὩis the incident end time of incident eventὭ.
ὕὧὧόὶὶὩὲὧὩὝὭάὩis the incident start time of incident eventὭ.
ὲis the total numbers of incident event.



Regional Level Impact Analysis: Average Speed

!ÖÅÒÁÇÅ3ÐÅÅÄ
В ὍὲὧὭὨὩὲὸὛὴὩὩὨ

ὲ

Where
ὍὲὧὭὨὩὲὸὛὴὩὩὨis the average speed during the incident.eventὭ.
ὲis the total numbers of incident event.

Numbers of Validated Incident
Average 
Duration

Average Speed

Fatal Freeway 19 3:33 29.10

Fatal Tollway 6 3:32 37.94

Type A Freeway 58 1:16 33.20

Type A Tollway 38 1:02 43.69

Fatal & TypeA 121 N/A 35.70





Event Level Impact Analysis

Event Level Impact Analysis
ÁSpeed reduction

- Compare with month and week average speed

ÁImpact Distance
- Compare with up/down stream speed



Case Study 2 ςFreeway Fatal 8341341

Occurrence time



Case Study 2 ςFreeway Fatal 8341341

Crash ID: 8341341

Crash Type: Fatal

Crash Date and Time: 4/3/2015  3:34:00 PM

Incident Date and Time: 4/3/2015  3:52:00 PM

Duration: 2:46

Incident & Crash Distance: 526.5
Expressway Type: Freeway
Road Name: I-55 N 
Road Direction: Northbound

0
20
40
60
80

0
:0

0
:0

0

0
:3

0
:0

0

1
:0

0
:0

0

1
:3

0
:0

0

2
:0

0
:0

0

2
:3

0
:0

0

3
:0

0
:0

0

3
:3

0
:0

0

4
:0

0
:0

0

4
:3

0
:0

0

5
:0

0
:0

0

5
:3

0
:0

0

6
:0

0
:0

0

6
:3

0
:0

0

7
:0

0
:0

0

7
:3

0
:0

0

8
:0

0
:0

0

8
:3

0
:0

0

9
:0

0
:0

0

9
:3

0
:0

0

1
0

:0
0

:0
0

1
0

:3
0

:0
0

1
1

:0
0

:0
0

1
1
:3

0
:0

0

1
2

:0
0

:0
0

1
2

:3
0

:0
0

1
3

:0
0

:0
0

1
3

:3
0

:0
0

1
4

:0
0

:0
0

1
4

:3
0

:0
0

1
5

:0
0

:0
0

1
5

:3
0

:0
0

1
6

:0
0

:0
0

1
6

:3
0

:0
0

1
7

:0
0

:0
0

1
7

:3
0

:0
0

1
8
:0

0
:0

0

1
8

:3
0

:0
0

1
9

:0
0

:0
0

1
9

:3
0

:0
0

2
0

:0
0

:0
0

2
0

:3
0

:0
0

2
1

:0
0

:0
0

2
1

:3
0

:0
0

2
2

:0
0

:0
0

2
2

:3
0

:0
0

2
3

:0
0

:0
0

2
3

:3
0

:0
0

Month Average Speed

0
20
40
60
80

0
:0

0
:0

0

0
:3

0
:0

0

1
:0

0
:0

0

1
:3

0
:0

0

2
:0

0
:0

0

2
:3

0
:0

0

3
:0

0
:0

0

3
:3

0
:0

0

4
:0

0
:0

0

4
:3

0
:0

0

5
:0

0
:0

0

5
:3

0
:0

0

6
:0

0
:0

0

6
:3

0
:0

0

7
:0

0
:0

0

7
:3

0
:0

0

8
:0

0
:0

0

8
:3

0
:0

0

9
:0

0
:0

0

9
:3

0
:0

0

1
0

:0
0

:0
0

1
0

:3
0

:0
0

1
1

:0
0

:0
0

1
1
:3

0
:0

0

1
2

:0
0

:0
0

1
2

:3
0

:0
0

1
3

:0
0

:0
0

1
3

:3
0

:0
0

1
4

:0
0

:0
0

1
4

:3
0

:0
0

1
5

:0
0

:0
0

1
5

:3
0

:0
0

1
6

:0
0

:0
0

1
6

:3
0

:0
0

1
7

:0
0

:0
0

1
7

:3
0

:0
0

1
8
:0

0
:0

0

1
8

:3
0

:0
0

1
9

:0
0

:0
0

1
9

:3
0

:0
0

2
0

:0
0

:0
0

2
0

:3
0

:0
0

2
1

:0
0

:0
0

2
1

:3
0

:0
0

2
2

:0
0

:0
0

2
2

:3
0

:0
0

2
3

:0
0

:0
0

2
3

:3
0

:0
0

Week Average Speed

0
20
40
60
80

0
:0

0
:0

0

0
:3

0
:0

0

1
:0

0
:0

0

1
:3

0
:0

0

2
:0

0
:0

0

2
:3

0
:0

0

3
:0

0
:0

0

3
:3

0
:0

0

4
:0

0
:0

0

4
:3

0
:0

0

5
:0

0
:0

0

5
:3

0
:0

0

6
:0

0
:0

0

6
:3

0
:0

0

7
:0

0
:0

0

7
:3

0
:0

0

8
:0

0
:0

0

8
:3

0
:0

0

9
:0

0
:0

0

9
:3

0
:0

0

1
0

:0
0

:0
0

1
0

:3
0

:0
0

1
1

:0
0

:0
0

1
1

:3
0

:0
0

1
2

:0
0

:0
0

1
2

:3
0

:0
0

1
3

:0
0

:0
0

1
3

:3
0

:0
0

1
4

:0
0

:0
0

1
4

:3
0

:0
0

1
5

:0
0

:0
0

1
5

:3
0

:0
0

1
6

:0
0

:0
0

1
6

:3
0

:0
0

1
7
:0

0
:0

0

1
7

:3
0

:0
0

1
8

:0
0

:0
0

1
8

:3
0

:0
0

1
9

:0
0

:0
0

1
9

:3
0

:0
0

2
0

:0
0

:0
0

2
0

:3
0

:0
0

2
1

:0
0

:0
0

2
1
:3

0
:0

0

2
2

:0
0

:0
0

2
2

:3
0

:0
0

2
3

:0
0

:0
0

2
3

:3
0

:0
0

04/03/2015 Speed

Occurrence time

Clearedtime

Recovertime



Case Study 2 ςFreeway Fatal 8341341

As long as 9.43 miles

Crash Date and Time: 4/3/2015  3:34:00 PM



Case Study 4 ςTollway Fatal 8527523



Case Study 4 ςTollway Fatal 8527523

Crash ID: 8527523

Crash Type: Fatal

Crash Date and Time: 8/18/2015  4:19:12 PM

Incident Date and Time: 8/18/2015  4:30:00 PM

Duration: 3:38

Incident & Crash Distance: 1385.8 
Expressway Type: Tollway
Road Name: 
Road Direction: 

Occurrence time Clearedtime
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Case Study 4 ςTollway Fatal 8527523

As long as 5.30 miles

Crash Date and Time: 8/18/2015  4:19:12 PM


